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rectilinear advance of light by flatly or three-dimensionally arranging liquid crystal 
regions and high-polymer regions in such a manner that diffracted light or 
reflected light converges or disperses with incident collimated beams of light. 
CONSTITUTION: For example, the regions 105 consisting of a photo or 
thermosetting type high-polymer material having a refractive index n3 and 
nematic liquid crystals 106 variable in refractive index from n1 to n2 by electric 
fields are arranged at varied intervals between two transparent electrodes 103, 
104 consisting of ITO films formed on glass substrates 101, 102. The element is 
provided with a power source 107 for changing the refractive index of the nematic 
liquid crystals 106. The element has the structure of the diffraction grating 
arranged alternately with the high-polymer materials 105 and the liquid crystals 
106 and arranged therewith in such a manner that the periods of the high-polymer 
materials 105 and the liquid crystals 106 are longer the nearer the central part. 
The liquid crystal regions 106 and the high-polymer regions 105 are flatly or 
three-dimensionally arranged in such a manner that the diffracted light or 
reflected light converges or disperses with the incident collimated beams of light. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical element characterized by to have arranged the above-mentioned liquid-crystal field and the above-mentioned 
macromolecule field superficially or in three dimensions so that may have two or more fields where it consists of liquid crystal and 
polymeric materials, and refractive indexes differ, the refractive index of the above-mentioned liquid crystal may be changed by electric 
field, it may set to the optical element which made controllable diffraction / rectilinear propagation of incident light, or 
reflection/rectilinear propagation and the above-mentioned diffracted light or the reflected light may complete or distribute to 
incidence parallel light. 

[Claim 2] In the manufacture approach of the optical element which it has two or more fields where it consists of liquid crystal and 
polymeric materials, and refractive indexes differ, and the refractive index of the above-mentioned liquid crystal was changed by 
electric field, and made controllable diffraction / rectilinear propagation of incident light, or reflection/rectilinear propagation Use light 
or thermosetting resin for the above-mentioned polymeric materials, irradiate the laser beam which controlled two or more flux of lights 
at mixture with the above-mentioned liquid crystal, light, or thermosetting resin, and the strength layer of the light by the interference 
pattern of laser separates liquid crystal and polymeric materials. The manufacture approach of the optical element characterized by 
arranging the field of the above-mentioned liquid crystal, and the field of the above-mentioned polymeric materials. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical element to which the diffracted light [ as opposed to / it is electrically 
controllable and / incidence parallel light ] and the reflected light converge or distribute diffraction / rectilinear propagation of light, or 
reflection/rectilinear propagation, and its manufacture approach. 
[0002] 

[Description of the Prior Art] We invented the optical element which can control diffraction / rectilinear propagation of light, or 
reflection/rectilinear propagation by the electrical potential difference (Japanese Patent Application No. No. 295617 [ three to ], and 
Japanese Patent Application No. No. 341531 [ three to ]). The structure of the optical element which controls diffraction/rectilinear 
propagation of light is shown in drawing 25 , and the structure of the optical element which controls reflection/rectilinear propagation 
of light is shown in drawing 26 . These optical elements form the periodic structure which consists of a field of polymeric materials 
1005, and a field of liquid crystal 1006 among transparent electrodes 1003 and 1004. Since a refractive index changes with electric 
fields, liquid crystal can change the refractive-index difference of liquid crystal and polymeric materials. In drawing 25 , when the 
refractive-index difference of liquid crystal and polymeric materials is large, light is diffracted according to the principle (see "the 
principle of optics". Born. WORUFU work, and the Tokai University publication) of a phase form diffraction grating. Moreover, if an 
electrical potential difference is impressed, the refractive index of liquid crystal is changed and the refractive- index difference of 
polymeric materials and liquid crystal is made small, the structure of a diffraction grating can disappear and light can be made to go 
straight on as it is. Therefore, diffraction/rectilinear propagation of light are controllable. On the other hand, in drawing 26 , when the 
refractive-index difference of liquid crystal and polymeric materials is large, the light of specific wavelength is reflected from the optical 
property of multilayers. Moreover, if an electrical potential difference is impressed, the refractive index of liquid crystal is changed and 
the refractive-index difference of polymeric materials and liquid crystal is made small, the above-mentioned multilayer structure can 
disappear and light can be made to go straight on as it is. Therefore, reflection/rectilinear propagation of light are controllable. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it was what sets to the above-mentioned optical element, and is diffracted and 
reflected by making parallel incident light into parallel light. For this reason, in order to converge or distribute the diffracted light and 
the reflected light, optical elements, such as a lens, needed to be prepared separately, and in order to have applied to the optical 
equipment which needs convergence or distribution of light, there was a problem that a configuration became complicated. 
[0004] Diffraction / rectilinear propagation, or this invention's reflection/rectilinear propagation is electrically controllable, and further, 
it aims at obtaining the optical element equipped with optical element functions, such as a lens, so that the diffracted light and the 
reflected light to incidence parallel light may complete or distribute. 
[0005] 

[Means for Solving the Problem] The above-mentioned purpose has two or more fields where the refractive indexes which consist of 
liquid crystal and polymeric materials differ, changes the refractive index of the above-mentioned liquid crystal by electric field, sets to 
the optical element which made controllable diffraction / rectilinear propagation of incident light, or reflection/rectilinear propagation, 
and it is attained by arranging the above-mentioned liquid-crystal field and the above-mentioned macromolecule field superficially or in 
three dimensions so that the above-mentioned diffracted light or the reflected light may complete or distribute to incidence parallel 
light. 

[0006] Moreover, light or thermosetting resin is used for the above-mentioned polymeric materials, the laser beam which controlled two 
or more light is irradiated at mixture with the above-mentioned liquid crystal, light, or thermosetting resin, and it can attain by 
separating liquid crystal and polymeric materials, arranging each field, and manufacturing the above-mentioned optical element by the 
strength layer of the light by the interference pattern of laser. 
[0007] 

[Function] The optical element of this invention changes the refractive index of liquid crystal by electric field, it can control 
diffraction / rectilinear propagation of light, or reflection/rectilinear propagation, and it can give the function as an optical element 
which controls the flux of light of light like a lens so that the above-mentioned diffracted light or the reflected light may be converged 
or distributed. For this reason, it is not necessary to prepare optical elements, such as a lens, separately, and the configuration of 
-opticaLequipmenttxecomes_easyu 



[0008] Moreover, in order to arrange the field of liquid crystal, and the field of polymeric materials so that the diffracted light or the 
reflected light may complete or distribute, light or thermosetting resin is used as a raw material of the above-mentioned polymeric 
materials, the laser beam which controlled two or more flux of lights is irradiated at mixture with the above-mentioned liquid crystal, 
light, or thermosetting resin, and the strength layer of the light by the interference pattern of laser separates the above-mentioned 
liquid crystal and the above-mentioned polymeric materials. If the above-mentioned technique is used, since the flux of light of a laser 
beam will be recorded as an interference pattern, according to the principle (see for example, "holography" Ogoshi ****** t edited by 
Institute of Electronics and Communication Engineers, and 1977) of holography, the irradiated flux of light of a laser beam is 
reproducible. That is, by controlling the flux of light of the laser beam which irradiates at the time of optical element production, various 
diffracted- light bundles and a reflected light bundle can be reproduced, and a controllable optical element can be electrically formed for 
the above-mentioned diffracted light and the reflected light. Moreover, the above-mentioned optical element is producible by the very 
easy production approach of only laser radiation. 
[0009] 

[Example] The example of this invention is explained with a drawing below. Drawing showing an optical element for drawing 1 to obtain 
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the diffracted light by this invention which condensed, Drawing, showing the optical element which drawing 2 makes distribute the 
diffracted light, drawing showing the optical element to which drawing 3 can condense the diffracted light in two or more fields, Drawing 
showing the optical element to which drawing 4 can distribute the diffracted light in two or more fields, drawing showing the optical 
element from which the condensing location of the diffracted light has shifted [ center section / of the component ], as for drawing 5 , 
and drawing 6 are the optical elements by which liquid crystal drop let is formed in the interior of polymeric materials. Drawing showing 
the component over which (a) is distributed periodically, and the component by which (b) is formed in the ununiformity. Drawing 
showing the formation approach of an optical element of obtaining the diffracted light in which drawing 7 carried out [ above- 
mentioned ] condensing, drawing showing the laser radiation approach of as opposed to the above-mentioned optical element in 
drawing 8 , Drawing showing an optical element for drawing 9 to obtain the reflected light by this invention which condensed. Drawing 
showing the optical element which drawing 10 makes distribute the reflected light, drawing showing the optical element in which drawing 
1 1 has two or more condensing fields. Drawing showing the optical element in which drawing 12 has two or more distributed fields, 
drawing showing the optical element to which drawing 13 was able to shift the condensing location of the reflected light from the 
optical element center section. Drawing showing the formation approach of an optical element of obtaining the reflected light in which 
drawing 14 carried out [ above-mentioned ] condensing, drawing showing the laser radiation approach of as opposed to the above- 
mentioned optical element in drawing 15 . Drawing showing the optical element which has the diffraction grating which drawing 16 
becomes from two kinds of liquid crystal, and a macromolecule to the same field. Drawing in which drawing 17 shows the formation 
approach of the above-mentioned optical element, drawing showing the optical element which has the diffraction grating of the 
multilayer structure which drawing 18 becomes from two kinds of liquid crystal, and a macromolecule to the same field, Drawing in 
which drawing 19 shows the formation approach of the above-mentioned optical element, drawing showing the optical element to which 
drawing 20 has diffraction -grating structure and multilayer structure to the same field, Drawing in which drawing 21 shows the 
formation approach of the above-mentioned optical element, drawing showing the optical equipment with which drawing 22 carried out 
two or more plane configuration of the optical element of this invention, drawing showing other optical equipments with which drawing 
23 carried out two or more plane configuration of the optical element of this invention, and drawing 24 are drawings showing the optical 
equipment which carried out two or more laminatings use of the optical element of this invention. 

[0010] The optical element and the principle of operation for obtaining the diffracted light which condensed as the 1st example of the 
optical element by 1st example this invention are shown in drawing 1 . As the optical element of this example is shown in drawing 1 (a), 
between two transparent electrodes 103 and 104 by the rTO film of 500A of thickness formed on a glass substrate 101 and 102 The 
field 105 by the light or heat-curing mold polymeric materials (for example, thermosetting resin: polymeric materials which the epoxy 
resin (n3=1.5) or photo-setting resin:Lux truck LA 0208 (n3=1.5) hardened) of a refractive index n3. By electric field, from n1 to n2, the 
refractive index changed spacing and has arranged the field 106 by the strange good pneumatic liquid crystal (for example, E[ by Merck 
Co. ]- 7:n 1= 1.75, n 2= 1.52). Moreover, 107 is a power source for changing the refractive index of the above-mentioned pneumatic 
liquid crystal 106. 

[0011] In the above-mentioned optical element, polymeric materials 105 and liquid crystal 106 are arranged by turns, and it has the 
structure of the diffraction grating arranged so that the period of polymeric materials 105 and liquid crystal 106 may become long, so 
that it becomes a core. Moreover, the include angle which the above-mentioned polymeric materials 106, the interface of the above- 
mentioned liquid crystal 105, and incident light make is set up so that the diffracted light may turn to the core of the optical element of 
this invention. If the above-mentioned optical element does not apply an electrical potential difference according to a power source 
107 between a transparent electrode 103 and a transparent electrode 104 as shown in drawing 1 (a), when setting the refractive index 
of the field 106 by liquid crystal to n1, A refractive index is n3/n1/n3 as a whole. — It becomes equal to the structure of n3/n1/n3 
(n1=1.75, n3=1.5), and light is diffracted according to the principle (for example, refer to above "the principle of optics") of a phase form 
diffraction grating known well. The angle of diffraction was so large that spacing of liquid crystal 106, light, or the heat-curing mold 
polymeric materials 105 was narrow, since it had set up so that the diffracted light may turn [ include angle / which polymeric materials 
105, the interface of liquid crystal 106, and incident light make ] to a core, it was able to diffract greatly, and incident light 110 was able 
to go straight on and incident light 108 and 109 was able to condense the diffracted light. 

[0012] Moreover, if an electrical potential difference is applied according to a power source 107 between a transparent electrode 103 
and a transparent electrode 104 as shown in drawing 1 (b), and the refractive index of liquid crystal 106 is set to n2 A refractive index 
is n3/n2/n3. — It becomes the structure of n3/n2/n3 (n2=1.52, n3=1.5), and the refractive-index difference of each field is almost lost, 
for this reason, there is almost no diffraction of light, and light can be made to go straight on. In addition, although the case of n1=1.75, 
n2=1.52. and n3=1.5 was shown here, either of the refractive indexes when not impressing the refractive index or electrical potential 
difference when impressing the electrical potential difference of not only this but liquid crystal should be just close to the refractive 
index of polymeric materials. Although the pneumatic liquid crystal was used for the ingredient from which a refractive index changes in 
this example, you may be the polymer liquid crystal and ferroelectric liquid crystal from which a refractive index changes with the not a 
limitation but electrical potential differences. Moreover, what is necessary is just to use the polymeric materials hardened with light or 
heat, without restricting to this, although the epoxy resin or the Lux truck LA 0208 was used as a raw material of polymeric materials. 
[0013] 

Although the optical element of the 2nd example, the 3rd example, the 4th example, and the 1st example of the 5th example above has 
the function which condenses the diffracted light, it is possible to make various optical functions provide by arrangement with liquid 
crystal and polymeric materials, for example, the 2nd example of the optical element which distributes the diffracted light is shown in 
drawing 2 . This example is changing the include angle which polymeric materials 205, the interface of liquid crystal 206. and incident 
light, make like the 1st example of the above. The 3rd example shown in drawing 3 is the optical element which can condense the 
diffracted light in two or more fields. Moreover, the 4th example shown in drawing 4 is the optical element which can distribute the 
diffracted light in two or more fields, and the 5th example shown in drawing 5 is an optical element from which the condensing location 
of the diffracted light has shifted [ center section / of the component]. Although two fields of liquid crystal and polymeric materials 
showed what was separated periodically by the optica! element of each above, not only the above-mentioned example but the 
refractive index should just be changing periodically. For this reason, as the liquid crystal drop let 306 is periodically distributed over 
the interior of polymeric materials 305, and refractive-index distribution is produced, as the above-mentioned optical element is shown 
in drawing 6 (a), and shown in drawing 6 (b). even if liquid crystal drop let is formed in the ununiformity, refractive-index distribution 
should just be formed like drawing 1 . 

[0014] The outline of the formation approach of each above-mentioned optical element is shown in drawing 7 . In drawing 7 . (a) - (c) 
shows each formation process. By the formation approach of each above-mentioned optical element, as shown in drawing 7 (a), 
between two transparent electrodes 403 and 404 by the glass substrate 401 and the ITO film of 500A of thickness on 402 For example, 
as the mixed liquor 405 of a pneumatic liquid crystal (Merck [ Co. ] make: E~7), light, or thermosetting resin (for example, thermosetting 
resin: epoxy resin or photo-setting resin:Lux truck LA 0208) is allotted and it is shown in drawing 7 (b) For example, the parallel light 
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406 with a wavelength of 488nm and the convergence light 407 by argon laser were irradiated. At this time,. as for the parallel light 406 
and the above-mentioned convergence light 407 by the above-mentioned argon laser, the interference pattern 410 which produced 
strength in light reflecting a lifting, and the configuration and wavelength 409 of a wave front 408 was obtained in interference. The 
above-mentioned interference pattern 410 is a hologram pattern uniquely decided reflecting the property of the reinforcement of the 
irradiated laser beam 406, a direction, etc. That is, the hologram which recorded the above-mentioned hologram pattern as a 
refractive-index modulation can reproduce the irradiated property of the reinforcement of a laser beam, a direction, etc. (for example, 
the volume for Ogoshi ****** "holography" Institute of Electronics and Communication Engineers, 1997). As shown in drawing 7 (c), 
the photo-setting resin hardened the mixture 405 of the light or thermosetting resin with which the above-mentioned interference 
pattern 410 was irradiated, and liquid crystal in the field where optical reinforcement is strong in the case of the mixture containing a 
photo-setting resin. Moreover, in the case of the mixture containing thermosetting resin, generation of heat started in the field where 
optical reinforcement is strong, and the above-mentioned thermosetting resin hardened. For this reason, in the field where light is weak, 
the hologram by the structure where liquid crystal 412 and polymeric materials 41 1 were mainly separated for liquid crystal as an 
assembly and a result was producible. According to the manufacture approach of this invention, the optical element which has various 
optical properties is producible simple by being able to repeat and arrange liquid crystal and polymeric materials at intervals of 
[ detailed ] wavelength spacing extent, and controlling the flux of light of a laser beam only by the process which irradiates a laser 
beam according to the principle of holography. For this reason, it was producible, respectively by the laser radiation approach shown in 
drawing 8 (c) in order to form the optical element of the 5th example shown in drawing 5 again by the laser radiation approach shown in 
drawing 8 (b) in order to form the optical element of the 3rd example shown in drawing 3 by the laser radiation approach shown in 
drawing 8 (a) in order to form the optical element of the 2nd example shown in drawing 2 . 

[0015] Although the pneumatic liquid crystal was used for liquid crystal in each above-mentioned example, you may be the polymer 
liquid crystal and ferroelectric liquid crystal from which a refractive index or the direction of a molecule changes with the not a 
limitation but electrical potential differences. Moreover, although argon laser was used in order to. obtain an interference pattern, what 
is necessary is just the light source to which the not a limitation but interference light were acquired, and the phase was equal. What is 
necessary is just to use the resin which does not restrict to this and is hardened with light or heat further again, although the epoxy 
resin was used for thermosetting resin and the Lux truck LA 0208 was used for the photo-setting resin. 

[0016] As the 6th example of the optical element by this invention, the optical element and the principle of operation for obtaining the 
reflected light which condensed are shown in drawing 9 below the 6th example. A pneumatic liquid crystal (for example, Merck Co. make 
E-7) 606 is incurvated like a concave mirror between two transparent electrodes 603 and 604 by the glass substrate 601 and the ITO 
film of 500A of thickness formed on 602, and the structure of this optical element is carrying out the laminating to polymeric materials 
(for example, thermosetting resin: polymeric materials by hardening of the epoxy resin or photo-setting resin:Lux truck LA 0208) 605 
between. 

[0017] As the above-mentioned optical element shows to drawing 9 (a), in not applying an electrical potential difference between a 
transparent electrode 103 and a transparent electrode 104 When the refractive index of the field 606 by the above-mentioned liquid 
crystal is set to n1, a refractive index is n3/n1/n3 as a whole. — It becomes equal to the multilayer structure of n3/n1/n3 (n1=1.75, 
n3=1.5). According to the reflective conditions of the multilayer structure known well (for example, Oyama, Nishihara work "light wave 
electron optics" Corona Publishing, reference), only the light of specific wavelength is reflected at the include angle which fulfills 
Bragg's reflective conditions among the light which carried out incidence. When incidence of the parallel light is carried out, it can make 
the reflected light condense here, since the layer by polymeric materials 605 and liquid crystal 606 is curving. Moreover, when an 
electrical potential difference is applied according to a power source 607 between a transparent electrode 603 and a transparent 
electrode 604 as shown in drawing 9 (b), and the refractive index of the field 606 by liquid crystal is set to n2, a refractive index is 
n3/n2/n3. — It becomes the structure of n3/n2/n3 (n2=1.52, n3=1.5), and the refractive-index difference of each field is almost lost. 
For this reason, it becomes impossible for reflection of light to almost have taken place, and it was able to make light go straight on. 
Therefore, reflection/rectilinear propagation of light could be controlled, and the optical element which can make the reflected light 
condense was able to be produced. 

[0018] In addition, although the case of n1=1.75, n2=1.52, and n3=1.5 was shown here, either of the refractive indexes when not 
impressing the refractive index or electrical potential difference when impressing the electrical potential difference of not only this but 
liquid crystal should be just close to the refractive index of polymeric materials. In this example, although the pneumatic liquid crystal 
was used for the ingredient from which a refractive index changes, you may be the polymer liquid crystal and ferroelectric liquid crystal 
from which a refractive index changes with the not a limitation but electrical potential differences. Moreover, although it has the 
function which condenses light with the configuration shown in drawing 9 (a), it is clear by changing arrangement of liquid crystal, light, 
or heat-curing mold polymeric materials that it is possible to make various optical functions provide. The example of the optical 
element by this invention equipped with various optical functions next is shown. 
[0019] 

The 7th example, the 8th example, the 9th example, and the 7th example shown in 10th example drawing 10 are optical elements which 
distribute the reflected light, the 8th example shown in drawing 11 is an optical element which has two or more condensing fields, the 
9th example shown in drawing 12 is an optical element which has two or more distributed fields, and the 10th example shown in drawing 

13 is the optical element which shifted the condensing location of the reflected light from the center section of the optical element. 
Moreover, although two fields, liquid crystal and polymeric materials, showed what was separated periodically in each above-mentioned 
example, the refractive index by arrangement of not only this but liquid crystal drop let should just be changing periodically. 

- [0020] Drawing 14 is the schematic diagram showing the formation approach of each above-mentioned example. As shown in drawing 

14 (a), the mixed liquor 805 of a pneumatic liquid crystal (Merck [ Co. ] make: E-7), light, or thermosetting resin (for example, 
thermosetting resin: an epoxy resin or photo-setting resin : the Lux truck LA 0208) was allotted between two transparent electrodes 
803 and 804 by the glass substrate 801 and the ITO film of 500A of thickness formed on 802. As shown in this at drawing 14 (b). the 
parallel light 807 with a wavelength of 488nm and the convergence light 806 by argon laser were irradiated. At this time, the parallel 
light 807 and the convergence light 806 by the above-mentioned argon laser caused interference corresponding to the configuration 
and wavelength 809 of a wave front 808, and the interference pattern 810 which has strength in light was obtained. The above- 
mentioned interference pattern 810 is a hologram pattern uniquely decided reflecting the irradiated property of the reinforcement of a 
laser beam, a direction, etc. (for example, the volume for Ogoshi ****** "holography" Institute of Electronics and Communication 
Engineers, 1977). In the case of the mixture with which the mixture 805 of the photo-curing resin and liquid crystal with which the 
above-mentioned interference pattern 810 was irradiated contains the photo-setting resin as shown in drawing 14 (c). photo-curing 
mold polymeric materials hardened in the field where optical reinforcement is strong. Moreover, in the case of the mixture containing 
thermosetting resin, generation of heat started in the field where optical reinforcement is strong, and heat-curing mold polymeric 
materials hardened. For this reason, in the field where light is weak, the structure where liquid crystal was mainly divided into an 
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assembly, consequently polymeric materials 811 and liquid crystal 812 was producible. According to the above-mentioned production 
approach, the optical element which has various optical properties is producible simple by being able to repeat and arrange liquid 
crystal and polymeric materials only at the process which irradiates a laser beam, and controlling a laser beam according to the 
principle of holography. For this reason, it was producible, respectively by irradiating a laser beam by the approach shown at drawing 15 
(a) for forming the optical element of the 7th example shown in drawing 10 , irradiating a laser beam by the approach shown at drawing 
1j> (b) for forming the optical element of the 8th example shown in drawing 11 , and irradiating a laser beam by the approach shown at 
drawing 15 (c) for forming the optical element of the 10th example shown in drawing 13 . 

[0021] The 1 1th example of the optical element by 1 1th example this invention is shown in drawing 16 . This optical element has the 
diffracti on -grating structure which becomes the same field from two kinds of liquid crystal, and a macromolecule, one diffraction grating 
distributes light, and other one diffraction grating condenses light. For this reason, incident light will be separated and emitted in the 
direction of plurality. Drawing 17 is drawing showing the formation approach of the above-mentioned optical element. Liquid crystal, a 
laser beam parallel to mixed liquor 205A of a photo-setting resin, the condensed laser beam, and the expanded laser beam are 
irradiated. At this time, interference of a laser beam started corresponding to the flux of light of a laser beam, in order that a photo- 
setting resin might harden corresponding to an interference pattern, liquid crystal and polymeric materials dissociated, and the optical 
element as shown in above-mentioned drawing 16 has been formed. 

[0022] The 12th example of the optical element by 12th example this invention is shown in drawing 18 . This optical element has the 
multilayer structure which becomes the same field from two kinds of liquid crystal, and a macromolecule, one multilayer structure 
carries out distributed reflection of the light, and other one multilayer structure carries out condensing reflection of the light. For this 
reason, incident light is separated and reflected in the direction of plurality. Drawing 19 is drawing showing the formation approach of 
the above-mentioned optical element. Liquid crystal, the laser beam parallel to mixed liquor 405A of a photo-setting resin, the 
condensed laser beam, and the expanded laser beam are irradiated. At this time, interference of a laser beam started corresponding to 
the flux of light of a laser beam, in order that a photo-setting resin might harden corresponding to an interference pattern, liquid crystal 
and polymeric materials dissociated, and the optical element as shown in above-mentioned drawing 18 has been formed. 
[0023] The 13th example of the optical element by 13th example this invention is shown in drawing 20 . This optical element has 
diffraction-grating structure and multilayer structure to the same field, and can obtain the diffracted light and the reflected light. 
Drawing 21 is drawing showing the formation approach of the above-mentioned optical element. 3 flux-of-light laser beam is irradiated 
at mixed liquor 605A of liquid crystal and a photo-setting resin. At this time, interference of a laser beam started corresponding to the 
flux of light of a laser beam, when a photo-setting resin hardened corresponding to an interference pattern, liquid crystal and polymeric 
materials dissociated and the above-mentioned optical element has been formed. 

[0024] In addition, although each above-mentioned example showed the optical element in which two kinds of multilayer structure or 
diffraction-grating structure was formed to the same field, further much multilayer structure and diffraction-grating structure may be 
included, and light will diffract and reflect in much more directions in this case. Moreover, the above components are easily producible 
by using much more laser beams. 

[0025] The example of the optical equipment which carried out two or more plane configuration of the optical element by 14th example 
this invention is shown in drawing 22 . In drawing 22 , the transparent electrode with which a glass substrate transparent, for example 
and 702A have been arranged for 701 A in the shape of a matrix, and 703A are the complex of liquid crystal and polymeric materials. 
According to the above-mentioned optical equipment, diffraction or reflection of light is independently controllable by each optical 
element to two or more incident light. 

[0026] Although the 15th example and the 15th example shown in 16th example drawing 23 are the same configurations as the 14th 
example of the above, active element 804A, such as a thin film transistor or a thin-film diode, is prepared in a drive, and each optical 
element is driven, respectively. The 16th example shown in drawing 24 is drawing showing the example of the optical equipment which 
used it, having carried out two or more laminatings of the optical element by this invention, and can make the function of diffraction and 
reflection increase with this optical equipment. 

[0027] Although the pneumatic liquid crystal was used for liquid crystal in each above-mentioned example, you may be the polymer 
liquid crystal and ferroelectric liquid crystal from which a refractive index or the direction of a molecule changes with the not a 
limitation but electrical potential differences. Moreover, although argon laser was used in order to obtain an interference pattern, what 
is necessary is just the light source to which the phase from which the not a limitation but interference light are acquired was equal. 
Moreover, what is necessary is just to use the polymeric materials hardened with light or heat, without restricting to this, although the 
epoxy resin was used for thermosetting resin and the Lux truck LA 0208 was used for the photo-setting resin. 
[0028] 

[Effect of the Invention] In the optical element which it has two or more fields where the optical element by this invention consists of 
liquid crystal and polymeric materials as mentioned above, and refractive indexes differ, and the refractive index of the above- 
mentioned liquid crystal was changed by electric field, and made controllable diffraction / rectilinear propagation of incident light, or 
reflection/rectilinear propagation Diffraction / rectilinear propagation of light, or reflection/rectilinear propagation is controllable by 
having arranged the above-mentioned liquid crystal field and the above-mentioned macromolecule field superficially or in three 
dimensions so that the above-mentioned diffracted light or the reflected light may complete or distribute to incidence parallel light. And 
it has the function of optical elements, such as a lens, for this reason, it is not necessary to prepare separately optical elements, such 
as a lens for condensing and distributing the diffracted light and the reflected light, and the configuration of optical equipment can be 
simplified so that the above-mentioned diffracted light and the reflected light may be condensed or distributed. Moreover, according to 
— the optical element formation approach of this invention, the various optical elements of this invention can be produced very easily only 
at the process which irradiates a laser beam. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is drawing showing the component which obtains the diffracted light which condensed as the 1st example of the optical 
element by this invention, and drawing showing the condition that (a) does not apply an electrical potential difference between 
transparent electrodes, and (b) are drawings showing the condition of having applied the electrical potential difference between 
transparent electrodes. 

[Drawing 2] It is drawing showing the 2nd example of this invention. 
[Drawing 3] It is drawing showing the 3rd example of this invention. 
[Drawing 4] It is drawing showing the 4th example of this invention. 
[Drawing 5] It is drawing showing the 5th example of this invention. 

[Drawing 6] It is drawing showing the optical element which has liquid crystal drop let in the interior of polymeric materials, and, for (a), 
the optical element Fig. over which liquid crystal drop let is distributed periodically, and (b) are optical element Figs, where liquid crystal 
drop let is formed in the ununiformity. 

[Drawing 7] It is drawing showing the formation approach of each above-mentioned example, and (a) - (c) is drawing showing each 
production process. 

[Drawing 8] It is drawing showing the laser radiation approach in the above-mentioned production process in (a), (b), and (c), 
respectively. 

[Drawing 91 It is drawing showing the optical element which obtains the reflected light which condensed as the 6th example of this 
invention, and drawing showing the condition that (a) does not apply an electrical potential difference between transparent electrodes, 
and (b) are drawings showing the condition of having applied the electrical potential difference between transparent electrodes. 
[Drawing 10] It is drawing showing the 7th example of this invention. 
[Drawing 11] It is drawing showing the 8th example of this invention. 
[Drawing 12] It is drawing showing the 9th example of this invention. 
[Drawing 13] It is drawing showing the 10th example of this invention. 

[Drawing 14] It is drawing showing the formation approach of each. above-mentioned example, and (a) - (c) is drawing showing each 
production process. 

[Drawing 1 5] It is drawing showing the laser radiation approach in the above-mentioned production process in (a), (b), and (c), 
respectively. 

[Drawing 16] It is drawing showing the optical element which has the diffraction grating which consists of two kinds of liquid crystal, and 
a macromolecule to the same field as the 11th example of this invention. 

[Drawing 17] It is drawing showing the formation approach of the above-mentioned example. 

[Drawing 18] It is drawing showing the optical element which has the multilayer-structure diffraction grating which consists of two kinds 
of liquid crystal, and a macromolecule to the same field as the 12th example of this invention. 
[Drawing 19] It is drawing showing the formation approach of the above-mentioned example. 

[Drawing 20] It is drawing showing the optical element which has diffraction-grating structure and multilayer structure to the same field 
as the 13th example of this invention. 

[Drawing 21] It is drawing showing the formation approach of the above-mentioned example. 

[Drawing 22] It is drawing showing the optical equipment which carried out two or more plane configuration of the above-mentioned 
optical element as the 14th example of this invention. 

[Drawing 23] It is drawing showing other examples of the optical equipment which carried out two or more plane configuration of the 
above-mentioned optical element as the 15th example of this invention. 

[Drawing 24] It is drawing showing the optical equipment which carried out two or more laminatings use of the above-mentioned optical 
element as the 16th example of this invention. 

[Drawing 25] It is drawing showing the optical element which controls diffraction/rectilinear propagation of the conventional light. 
[Drawing 26] It is drawing showing the optical element which controls reflection/rectilinear propagation of the conventional light. 
[Description of Notations] 

105, 205, 411, 605, 705, 811, 105A. 205A. 305A, 505A Polymeric materials 
-106, 206, 412. 606, 706, 812. 106A. 306A. 506A Liquid crystal 
107, 607. 107A, 307A, 507A Power source 
405, 505, 805, 905, 405A, 605A 

Mixture of heat or a photo-setting resin, and liquid crystal 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 8] 
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